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Owen and Paget on Reproduction and Repair. , [Oct. although it has been too evident that, in the part it has taken in the Medical Reform question, it has been guided by a jealous regard for what it believed to be its rights and interests as a Corporation, rather than by a consideration for the general welfare of the body which it ought to represent ; yet it is impossible to deny to it the credit of having most faithfully discharged one important trust which it undertook to fulfil, namely, the conservation of the Museum of John Hunter, and the propagation of the great principles which it was his glory to have enunciated. We shall not look back with even the shadow of blame over the long series of years during which these objects were very imperfectly effected. Professor Owen, as is well known, has given to the world, from time to time, by separate publications, a portion of the valuable series of Lectures delivered in the theatre of the College. On the present occasion he offers us the introduction to his recent course on Generation and Development, Avhicli is designed as an exposition of a theory he has formed respecting the nature of that non-sexual mode of propagation, which has acquired so greatly increased an interest in later years, from the numerous additional examples of it which zoological research has brought to light, and from the attempts which have been made to generalize them. Professor Paget's lectures for the present year form the continuation of the series of which we had the pleasure of noticing the commencement in our First Volume. The subjects of nutrition, hypertrophy, and atrophy, which he selected for his introduction, were appropriately followed last year by a course upon the life of the blood ; but as this was not published, we had not the opportunity of bringing its principal topics before our readers, as we much desired to do. The present course forms a most natural continuation of the subjects of its predecessors ; whilst it has happened, somewhat, as it would seem, designedly on Mr. Paget's part, that it has also formed a most apt sequel to Professor Owen's course, which it immediately followed. It being our purpose to take a somewhat critical Mr. Paget commences his course by laying down the principle which forms the connecting link between his subject and his predecessor's; and this lie. does in the following elegant and felicitous manner. " The mind, indeed, might gladly rest in the contemplation of such unhindered perfect Avorks of Nature, as those of which he (Professor Owen) has discoursed; and it may at first seem an ungrateful task to turn from these, and consider the losses of perfection to which such works are liable, especially those losses which, being out of the ordinary course of Nature, abrupt and violent, we might expect would quite spoil the structure and the order of the living body. But, in truth, while studying the means by which living bodies, having suffered injury, regain their perfection, we may find continual manifestations of the same mysterious properties of the germ by which, through development, they first attained it. And in these manifestations we may discern the best evidence that, in developing the body to its perfection, the power of the germ is not lost, or quite exhausted, but rather is diffused through all the parts of the completed being; and that, so diffused, it works in them through all their life, determining, as with continuous design, every natural formative process, in accordance with the specific character of the individual. For I believe that wc cannot forma just conception of the scope and nature of even the least of the processes of repair and reproduction after injury, or of the maintenance of the body in ordinary nutrition, or of its natural changes in the course of age, unless we admit that each organism, in its perfcct state, retains, diffused through all its parts, some of the specific properties from which the power issued that actuated the impregnated germ in its development. " (p. 1013.) This doctrine, as he rightly states, is not new ; being essentially nothing else than that of the " nisus formativus" of Blumenbach, and the "organic force" of Midler. But the general tone of modern physiology is considered by Mr. Paget as in some degree opposed to it; although we cannot but regard the opposition as more apparent than real. For although we may adopt the "cell-theory" to its fullest extent, and maintain that the vital actions of every component integer proceed from its own endowments as an independent centre of life; and although we may refer to chemical agencies some of the changes of composition which are concerned in the assimilating process ; no one can overlook the fact, that in every organism these independent agencies are made to work together harmoniously for a common purpose, just like the separate performers in an orchestra, or the individual artisans in a factory. Mr. Paget, however, considers that both in the processes of common nutrition, and in the phenomena of repair and reproduction, " a power is in exercise, which is not admitted by the celltheory, or by organic chemistry,?a power continuous with that manifested in the germ, and acting in all essential things like it." This power 1849.] Owen and Paget on Reproduction and Repair. 413 it is evident that our law is imperfect, because we have not got at the whole truth of the case. So, again, we speak of having explained a phenomenon, when we refer it to a general law; the real fact being that, in so referring it, we merely place it on the same footing with other related phenomena, and are able from our knowledge of them to predict its occurrence under a certain set of conditions. Or, again, we say we have explained a phenomenon when we have been able to refer it to a certain " force," as that of gravity, electricity, chemical affinity, &c.; but this is no more of a real explanation than the other; for these "forces" are, like "laws," but generalized expressions of certain modes of agency which it is convenient thus to express, and particulai'ly of such as can be rendered evident to our senses.
Thus when we speak of the "force of gravity,"
we mean that tendency to the mutual approximation of all masses of matter, which manifests itself in their movement towards each other, or in the pressure they exert against ourselves if we attempt to antagonize it. And if we inquire into the source of that tendency, the cause of that pressure, it is obviously no answer to say, "it is the force of gravity," for this is merely changing one form of words for another; we can seek for the source and cause of these phenomena only in the will of their great Original Source, their great First Cause.
It is, doubtless, very convenient, in order to avoid continual reference to the Supreme and really Sole agent, to employ the terms "force," "law," "secondary cause," &c.; in fact, we can scarcely carry out a piece of philosophical reasoning or speculation without them; but still we think it incumbent upon any one who brings them prominently forward, and who seeks to establish the " laws" or to prove the existence of " forces," that he should clearly define the sense in which he employs them, in order to avoid the chance of leading his followers astray. Now in creating his "germ-force," and laying down the " law" of its action, without any such caution, Mr. Paget seems to us to lead his readers to suppose that this is some new controlling power, which is to overrule all the subordinate agencies at work in the organism, and to cause them to work together for a common end and on a common design. We cannot see how any power can have such a mediate agency between the Creator and any part of his works, unless it possess intelligence as its own attribute; and we are justified in this conclusion by the history of Dr. Prout's speculations on the subject. For, commencing with the idea of an " organic agent" as a being "endowed with little short of intelligence," he has at last been driven to regard it as actually "an intelligent being," residing in every organism, and directing all its operations. This seems to us to be the reductio ad absurdum of the whole doctrine of secondary causes as intermediate agencies ; for we expect that few, save the worthy propounder of the hypothesis, will carry their love of philosophical fiction to such an extent, as to uphold the doctrine that not only animals but plants, not In embryos, we may discern three several modes according to which bloodvessels are formed?a good example of the manifold ways by which, in development, the same end may be reached. In the first and earliest method, they are constructed around the blood-corpuscles, which being gradually developed from some of the embryo-cells, are laid out in the plan of the earliest and simplest circulation of the blood. Thus, in the larva; of Batraehia, as in the common tadpole, before even the walls of a heart arc formed, one sees a crowd of embryo blood-corpuscles collected where the heart is to be; and, in the substance of the out-growing external branchial, arc looping lines of blood-corpuscles, around which as yet no walls can be discerned. It is so, also, with the blood and vessels of the warm-blooded vertebrata; the corpuscles are rapidly developed from some of the cells of the germinal area, and are laid out iu the plan of the heart, and the terminal sinus, and their communicating channels. But at first it is only as a plan; the blood does not move, and is not walled in. Then, as the heart and vessels are formed around the blood, its circulation in these simple channels is established. In this case, the [Oct. vessels appear to be formed of the plasma of fluid material wliieh lies between the cells, and gradually assumes the condition of a membrane, and is then developed into the more complex structures of the blood-vessels. germinal vesicle,' and is the essential part of the ovum; the other nucleated cell is the c sperm-cell,' and its product is the spermatozoon. " It is essential to the development of the germ that the ovum receive the matter of the spermatozoon : it is theu said to be impregnated." (p. 4.)
Now we wish to lay yet more particular stress upon this fundamental fact than our author has done, because we believe that, when reduced to its simplest and most essential form, it is the expression of a law, not merely of the animal but of the entire vegetable kingdom, and therefore of organized nature at large. We have shown in our second article, that recent investigations in the physiology of the Cryptogamia lead to the belief that the problematical spermatozoida, which have been long known to exist in certain tribes of them, are in reality almost universally present, and that they perform the same office in the plants which produce them as they do in animals,?the union of the contents of a "sperm-cell" and a "germcell" being essential to the production of a fertile germ. This union wc have seen to be effected in a different mode in the flowering plant; but, still its essential nature remains the same. And in the " conjugation" of the lowest forms of Cryptogamia we still recognise the same process, although the " sperm-cell" and the " germ-cell" may be to all appearance identical in attributes. This mixture or reunion of the contents of two cells is, therefore, the essential condition of what is universally regarded as the "act of generation" throughout the organized world.
But we have seen that the germ thus called into existence developes successive broods of cells, which go on multiplying by the processes of fssion or gemmation; though not, as it would seem, without a limit.
These new cells may be all similar to each other, may become detached and live independently, and may thus (in ordinary language) be entitled to rank as distinct "individuals," as in the Palmellese, or other simple Algae and Fungi. Or they may hold together, so as to produce a filament or leafy expansion, in which every cell is still but a repetition of the rest, as in the Confervse and Ulvse. Or by slight variations in their mode of multiplication, they may develope a fabric possessing a definite form and a certain degree of lieterogeneousness of structure, as in the higher Algee. Or, to proceed at once to the highest types of vegetation, they may increase for a time by this method of multiplication, so as to form a homogeneous " germinal massthis, in its further development, shall first take the form of an almost homogeneous leafy expansion, the single or double " cotyledon;" and from this a heterogeneous fabric, composed of numerous dissimilar parts, may be gradually evolved by a series of morphological and histological changes. Further, the single plant or "phyton" thus developed, extends itself in many instances by the gemmiparous multiplication of similar "phytons," every one of which is capable of existing separately, and is hence to be regarded as entitled to the rank of individuality. But in all these cases the power of cell-multiplication seems to have a limit.
If this cannot be definitely assigned in regard to the multiplication of cells by fission, in the inferior Cryptogamia, it is obvious enough in the higher forms of vegetation. The "annual" plant dies down; the so-styled " perennial" gradually loses its capability of producing new buds ; and the restoration of the expended power can only take place through an " act of generation." The union of the contents of the "sperm-cell" (pollen-grain) and of the "germ-cell" (embryonal vesicle) again takes place in the ovule; and the result is a vigorous germ, capable of giving origin to a similar multitudinous progeny, in virtue of the new creation of what Mr. Paget would call "germ-power," which this process has called into existence.
These facts, about which we think that there can be no dispute, ought to lead physiologists towards some definite understanding as to the meaning of the term "generation," when used to signify not the act but the result of the act, not he creation of a new stock but the stock thus [Oct. called into existence. Now since physiologists have always been accustomed to speak of the sexual process in animals as " an act of generation," and to regard the evolution of new parts "to any extent, which results from the multiplication of the germ-cells by fission or gemmation, and from the subsequent transformations which their descendants may undergo, as an "act of development," we see no good reason for departing from the ordinary signification of these terms, even when this evolution of new parts should proceed to the extent of producing organisms that are capable of maintaining an independent existence. The process by which the individualized cells of a Palmellaare called into existence, differs in 110 respect from that by which the cells of the germinal mass of the higher plant or animal are multiplied, whilst retaining their connexion with each other. Anatomically the homology is perfect; physiologically there are these differences,?that the former are capable of maintaining a separate existence, whilst the latter are not,?that the former are complete in themselves, whilst the existence of the latter is preparatory to that of something else which is to be evolved from them. But so long as the multiplication of parts takes place after a method essentially the same as that which is followed in the evolution of the primal structure, so long must we regard it as entitled to be regarded as a process of "development" rather than as one of "generation ;" and this whether the new structure is formed in continuity with the old, or whether it originates in a gemma detached at a very early period of its existence; for both these methods, as we have heretofore seen, are but modifications of one and the same, consisting in the mere subdivision of the contents of a parent-cell, and in the individualization of each of the portions thus separated. They are, therefore, in complete antagonism to the process of " generation" properly so called ; which consists in the reunion of the contents of cells thus separated, the individuality of two being merged again into one, to form the germ.
If, then, there be such an antagonism between the two operations,?
" development" by subdivision, and " generation" by reunion,?it is surely unwise to confound them together by the indefinite or perverted application of terms ; and notwithstanding all that has been said in reply to our criticisms on the theory of " alternation of generations," we still hold to the assertion that the term "generation" can only be rightly applied to the entire phase or series of phases of life which intervenes betweeu one "act of generation" and another; and that however remarkable may be the multiplication and succession of so-called "individuals," this multiplication and succession only repeats on a more extended scale the same processes of "development" as those which are in operation in the multiplication of the individual cells of the Palmellce, the extension of the filament of a Conferva or of the frondose expansion of an Ulva, and the evolution of the first phyton of the flowering plant from its pi'imordial cell. To use Mr. Paget's language, it is one and the same "germ-force" which is in operation in all these cases; a new "germ-force" can only be created by a new "act of generation ;" and all that is the product of the continued action of the same "germ-force" must either be distinguished as belonging to the same "generation," or some other term must be invented to designate it.
It may be said that this is a question rather of words than of realities ; 
